Introduction
developed a model to determine the total profit per unit of time and the economic order quantity (EOQ) for a product purchased from a supplier. They assumed that each lot of the product received contained defective items with a known probability density function. Each order was subjected to a 100% screening process at a rate of x units per unit time with x > D (the annual demand). The defective items were sold at a discounted price at the end of the 100% screening process. Wee et al. (2007) extended the approach by Salameh and Jaber (2000) to consider permissible shortage backordering and the effect of varying backordering cost values. Maddah and Jaber (2008) identified a flaw in the work of Salameh and Jaber (2000) and proposed a new model that rectified the flaw using the renewal reward theorem. Chang and Ho (2010) revisited the work of Wee et al. (2007) and adopted the suggestion of Maddah and Jaber (2008) to use the renewal reward theorem to derive closed-form solutions for the optimal lot size and the maximum shortage level without using differential calculus. Since Salameh and Jaber (2000) assumed that the screening process and demand took place simultaneously, Wee et al. (2007) made the same assumption. However, in Wee et al.'s (2007) model, B units were backordered and then satisfied at the beginning of each cycle. They implicitly assumed that the B units that were backordered were shipped to customers before the screening process (since they assumed that the maximum inventory level was the order size y minus B). In other words, the B units may have contained defective items. Moreover, if the B backordered units were shipped to customers before the screening process, the time at which the defective items were sold should not have been y/x.
The purpose of this technical note is to point out the flaw in both Wee et al.'s (2007) and Chang and Ho's (2010) models and develop a corrected model. The rest of this paper is organized as follows: In section 2, we briefly review Wee et al.'s (2007) model and point out the flaw in the model. Then, in section 3 we develop a corrected model. Section 4 provides numerical examples to illustrate the differences between Wee et al.'s (2007) model and the corrected model.
The model of Wee et al.
The following notation and assumptions were used in Wee et al. (2007) and Chang and Ho (2010) (1) The demand rate is known, constant, and continuous.
(2) The lead time is known and constant.
(3) The replenishment is instantaneous.
(4) The screening process and demand proceed simultaneously, but the screening rate is greater than demand rate, x > D. (6) Shortage is completely backordered.
(7) A single product is considered. The behavior of the inventory level is illustrated in Fig. 1 , where T is the cycle length, py is the number of defective items in each order, and t is the total screening time of y units ordered. Eqs. (1) - (8) were developed in Wee et al. (2007) . To avoid shortages within the screening time t, p is restricted to
and TC(B, y) be the total revenue and total cost per cycle; one has
The net profit per unit time, ), , ( y B TPU is determined by the revenue per unit time less the average cost per unit time, which is
Since the replenishment cycle length
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By taking the first derivative of ) , ( y B ETPU with respect to B and y, and setting the result to zero, one has
Wee et al. (2007) then suggested solving Eqs. (7) and (8) simultaneously for B* and y* using Maple. Note that both Wee et al. (2007) and Chang and Ho (2010) assumed that the maximum inventory level was y-B, and the total screening time for the y units ordered was y/x. In other words, the B items intended to satisfy the backorders were shipped to customers upon receipt of the new order before screening. After that, the screening process of the y units ordered (including the B units shipped to customers) began. Wee et al.'s (2007) assumption that the screening process and demand proceed simultaneously, the correct behavior of the inventory system over time is depicted in Fig. 2 and the corrected mathematical model is developed as follows.
Fig. 2. Behavior of the inventory level over time for the corrected model

The corrected model
In the beginning of each cycle, the inventory level begins with the order quantity y. The B items intended to satisfy the backorders in each cycle will be filled at a rate of
. After 3 t , the time taken to fill B, the maximum shortage level per cycle, the inventory level will be reduced by
. Specifically, we have
The backordering cost per cycle is given as
and the holding cost per cycle is
The total cost per cycle for this case is
and the expected profit per cycle is given by
Since the expected cycle time is
using the renewal reward theorem, the expected profit per unit time is
Let
, and
by taking the first derivative of ) , ( y B ETPU with respect to B and y, we have
Taking the second derivative, we have 
Note that if the value of p < x D  1 , we have 
> 0, which implies that there exist unique solutions of B and y that maximize the expected profit per unit time and are given as
Numerical examples
For the purpose of comparison, we apply the same parameters as in Wee et al. (2007) : 2 ) ( ] [ dp p dp
Specifically, if  = 0.04, we obtain the results given in Tables 1-4 . Numerical examples show that in terms of the two decision variables (order size y and the maximum backordering quantity in units B), there is a significant difference between the corrected model and Wee et al.'s (2007) model. The results also show that that the penalty of using Wee et al.'s (2007) model can be significant when the screening rate x is small.
Table 1
Numerical results, p is uniformly distributed between 0 and 0.04, D=50,000, K =100, h = 5, b =10. 
